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This method of arriving at the best counterweight is tho only logical one. The usual custom appears to be to balance a certain proportion of the horizontal forces. This, however, is not logical, since but fur the vertical effect of the con liter weights, the more perfectly the horizontal forces art-balanced the better, and there is no fixed ratio between the horizontal furces and the load on the driving wheels which determines the allowable magnitude of the vertical furces. The common rules, too. as to the distribution of the balance weights, are apt to be faulty, for by these rules the distribution of counterweights is to be such as would completely balance weights centered in the crank pins bearing a certain proportion to the oscillating weights. So that not only does the imperfection of the horizontal balance produce irregularities in the forward motion of the engine, but it also produces a twisting or sinuous motion. Now, whatever proportion of the horizontal weights may be balanced, the counterweights may be so placed on the wheels as entirely to prevent the twisting or sinuous motion. The rule, therefore, as far as it is possible to state it. should be to use the largest counterweights which the load on the driving wheels will allow, and to distribute it so as to balance all tendency to turn the crank .shaft about a vertical axis.
In the case of coupled engines, the balance weights should obviously be equally distributed between the wheels, so that the inequality of wear may also be distributed. In these engines it is a common custom to make the coupling rods and the crank pins which carry them act the part of counterweights for the pistons and driving cranks, by placing the coupling crank pins on the opposite side of the shaft to the driving cranks. This effects a considerable reduction in the actual counterweight, but this appears to be the only point- gained, while in order to reduce the forces and friction on the journals, the coupling rod crank should be on the same side of the shafts as the driving cranks, so that the forces transmitted to the coupling rods may not be transmitted through the journals and thus cause increased friction on the bearings.
The disturbing effect of the inertia of the oscillating parts forced itself into notice very early in the days of the locomotive, and immediate good was found to result from the use of counterweights, which, by increasing the steadiness, allowed higher speeds to be attained. It does not appear, however, that any systematic attempts to determine the best arrangements of the balance weights have been recorded. Experiments have been made from which certain conclusions have been drawn, but the subject lias not received the treatment which its importance deserves. This is doubtless because the investigation is one which involves the long-continued control, in certain respects, of locomotive engines, while those who have had this control have not been able to devote unclouded attention to this subject.